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fhia invention is an authenticating device and, particu~
larly, is a device by means of which the bona fides of certain
types of messapges can be readily proved. |

It is customary in certain fields of comrerce, as for

. 4nstance banking, to transmit cable and radioc communications
in code or cipher, rather than in clear text, Thls is econo-
mical, and serves in some measure to protect the interests
of customers and of the commerclal institutions themselves,
According to the following description, this imnﬁion is to
be used by banking and other Iinancial institutions, bub it
will be obvious that 3t is zpplicable as well to other types
of basinesées » and has military applications as well,

In the drawings:

Figure 1 is a diagram of one of the mixing or
“gerambling’elements used in the invention, |

Figure 2 is a diagrammatic representation of
the authenticating device of this invention.

The invention comprises a group of ten mixing elerments
in the nature of cryptographic rotors. One such rotor is
shown in ?igurs 1, vhere it may be sean to consist of a body
xember 10, formed of Bakeliie or some other insulating material,
and a group of tan cort.acts 11-20, inclusive. X second group
of contacts 21--3 )amneagon the opposite face of the body

menber,

The corbacts 11-70 will normally serve as input contacts
and the other set will normally serve as ocutput contacts. Con-
nections between the several inpubt contacts and the output con-
tacts are made at random or according to some predetermined

complicated rule. The result is, of course, that an input
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signal. represerting onme condition is converted to an output
signal represonting something entirely different.

Referring to Figure 2, the invention may be seen to
include a shafl 35, supported at its two ends in members
38 and 39. The members 38, 3% may be of any fom desired.
Their only functions ave to support the shaft 35, and to
garry stationary electrical contacts, 41~50, on the cne
hand, and 51-60, on the others

Mounted on the shaft 35 are ten cryriographic rotors
71-80, such as that illusbrated in Pigure 1;, and earlier de-
seribed., The rotors are all egsen{islly similar, but thelr
internal wiring normally will be different. The rotors bear
on their peripheries indicia of one type or ancther, the
type depending, to some extent abt least, on the material 4o
bs handled by the authenticator, In Figure 2, rotors 71 and
72 and 74-80 bear ordinary irible¢ numerals arranged in hormal
order from O to 9. Rotor 73 carries symbols repressrking the
mopey of varlous countries. The rotors are, in suid:i.\‘,;*.x:x:::,r
identified by nunber, as 81, or otherwise, so that they ecan
be readily arranged in any desired order,

At the left end of the device of Figure %,) is & rotary
switch S0adapted for manual operation, and this switch is in
elrcuit with a battery 91 or other source of current, There
are six make contacts 92-97 on switeh 90, and, if dasired; a
neubral or non-make position 98. The six make contacts are
adapted for veriable comnection £o the ten contacts L1-50,
inclusive, by means of plugs and jacks, as 99';. M.
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At the other end of the rotor aystem, fen output leads
xay be seen, and; associated witk each, an electric lamp, as
101-110, inc‘.»‘.u,s;.*n‘v:z;,P these lamps being likewise in the circult
of battery 91. Adjacent the lamps is a strip 111, bearing
ten numerals randomly arranged. This strip is slidably
mounted in a holder 112; so that it may be removed thersirom
and replaced by another strip, _

In tl» meferred erbodiment of the invention, means are
provided for stepping one or rore of the rotors 71-80 each
time a signal is fed through the system. In Figure 2, such
means are represented by block 120, After positioning rotary
switch 90, switch 121, which may be in the nature of a simple
pushbutton, is elosed. then it is reorened, rotor 71 is ad-
vanced one step., The other robors are stepped undsr the i~
trol of rotor 71 in any cf several well-knowm manners.

Asguming switch 121 to be closed, it will be apparent
that an electrical current from batbery 91 will traverse a
path through the rotor systen depending, in the first ir-
stance, on the input contact utilized, and, secondly, upon
the intermal wiring of the several robors, the order in which
the rotors are arranged on shaft 35, and the relative rotatory
positions of the rotors. Under orc set of conditions, For
sxample, a signal iotroduced at the contact 2 on the leftmo:t
robor of Figure 2 may find its way through the rotor mazs to
ensrgize lamp 110, A change in any one of the conditions
mentioned jJust abovs, may cause the signal to illuminate
lamp 10k, The mumbor on the strip 111, adjacent the energizad
lamp, will depend upon the arrapgerent of the wmumier:zls on the
atrip.
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One method of using the irrfer:l;ion; ba;/%.}ank or other
financial organization; will now be described. A United
States hank, wisling to mske a deposit ip a Iondon bank,
would compose the basic text of its cablegrsom according to
the standard privote code in use, It would then take the
device of this invention and, in conformity with a pro.-
arranged plan, insert a particular strip 111 in the holder
112 and arrange the rotors in proper arder. The contacts
92-97) irclusive, would nexi be plugped into predetermined
Inpat comeetions in manber 38, The rotors would then be
Individually adjusted so that, for example, {reading ik
sscond row of indicia on the rotors}, the first two :indics.te
the seria}. nuaber of the measage (35, in Figure 2), rotor "?SMW
mdicat United ut&t dollars, and rotors 74-80, the anourt
of the Geposit {.,_,9,756,-125, in the 11lustration),

| The operator would then move switeh arm $0 to contact
92, for example, and under thess circumstances it xay be
assunsd t_hat the lamp 102,adjacent mumeral 7 on strip 111,
will be lighted. Arm 90 would then bs moved to eomtact 93,
and Jamp 101 adjacent numeral 5 would bs snergized., Upon
ncwamrxt of arm 90 to comtact 94, lagp 107, adjacsnt numeral
9, would bs ensrgized. The operator would take thase three
mamerals in the order in which they occurred; namelyl, 7--5-.9;,
and encods them by means of his standard code , thereby ob-
taining/ group such as RCIIP. This proup, located ina
rearranzed position in tho message, would then be trans—.
mitted as an authenticator.
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The berk receiving the cablegram would, after decoding,
set up its machine just as the mehine was set up by the trans-
mitting bank, erranging the rotors in accordance with the amcunt
of the deposi.t; the serial number of the messags, ete, The
operator would next mova the switch arm 90 of his device to
tha three contacts 92-93-Gk in order. Unless he derived the
mmber represented in his codebook by the group ROXIP, he
would know that either ths nessage w2s not authentic or that
some error had been made.

Of cowrss the device will not furnish a different code
group for each possible condition of the rotors and other
variable elements. Considering the seven rotors 104110
alone, it will be apparent that ten million diffefsnt
combinations can be set up; whereas using the ten lamps,
101-110, inclusive, in combinations of thres, only 720 dif-
ferent test groups ¢an be obtained. 4 greabter number of
groups can, of eourse, be achieved i it is desired to use
longer test groups, but in ordinary business usage the three-
mwersl group has been found to be satisfactory.

Purther, it will be obvious that eiither more or fewsr
rotors ma.y' be useey without altering the prineiples of the
invention, The number decided upon will depend upon many
factors.

The above description is in specific terms. It should be
understood, however, that the invention is not limited to the
exact structure shown and described, and, thersfore, for the
true scope of the invention, reference should be had to the
appendec claims.

I claim:




